A new mutation in the htpR (rpoH) gene of Escherichia coli K-12 was identified. The mutation resulted in a temperature-sensitive phenotype in terms of cell growth and bacteriophage A development. As in the case of the classical htpR tsn-165 mutation, synthesis of heat shock polypeptides was not induced in strains carrying the mutation described here.
Shifting Escherichia coli cultures to high temperature results in a pronounced elevation of synthesis of several polypeptides (heat shock proteins). Neidhardt et al. (15) have proposed that the high-temperature-production regulon of E. coli consists of a set of operons that are coordinately (4) and in little or no induction of the synthesis of heat shock polypeptides (14, 21) . We describe here cloning and other studies on another mutant isolate. Our findings show that a mutation in the htpR gene is responsible for the temperaturesensitive characteristics of cell growth and the inability of controlled by a single regulator gene, designated as hin or htpR and more recently as rpoH (7) . Although a number of rpoH mutants have been described (8, 19) (Fig. 1) . Infection of minicells resulted in the synthesis of the same polypeptides, indicating that they were indeed coded by the infecting phage rather than the host cell (data not shown). Pulse-chase experiments failed to provide evidence of a precursorproduct relationship between any of the polypeptides uniquely associated with Xts+ infection. Two amber mutants of Xts+ were isolated on the basis of their inability to grow in nonsuppressing temperaturesensitive host cells at high temperature. Unlike the Xts+ parent phage, which produced normal numbers of progeny particles in temperature-sensitive host strains at 40.5°C, the burst size of the amber mutants in a nonsuppressing temperature-sensitive host was reduced about 100-fold at this temperature. It is apparent from Fig. 1 that one of the amber mutants, Xts+am31, does not produce six of the nine polypeptides made by Xts+. Like Xts+am31, the other amber mutant, Xts+A4am17, also does not produce these six polypeptides. The inability of the amber mutants to produce most of the polypeptides made by Xts+ is most easily accounted for by assuming that the mutations have occurred in a regulator gene, but whether that gene controls expression of an operon within which the ts+ gene is located or the ts+ gene itself regulates an operon on the cloned fragment was not established by the results obtained.
The 15-kb HindIII fragment in Xts+ was cloned into the HindIII site of pBR322 (Fig. 2) . Plasmids pCW100 and pCW101 carry the fragment in opposite orientations. Subclones of these plasmids were constructed by restriction enzyme digestion of pCW100 with EcoRI (pCW200), pCW101 with BamHI (pCW500), pCW200 with BamHI (pCW300), and pCW500 with BamHI and BglII (pCW600) or PvuII (pCW700) and religation with T4 DNA ligase. W3350ts recA cells transformed to ampicillin resistance with pCW plasmid subclones were used to localize the ts+ activity of the 15-kb HindIII fragment in Xts+ to the 2.8-kb E. coli DNA fragment carried by pCW600 (Fig. 2) . This fragment also conferred ts+ growth characteristics on KOT226, which carries the htpR tsn-165 mutation. The plasmid pFN97, which is known to carry the htpR gene on a 1.69-kb fragment (15) , was also shown to confer ts+ growth characteristics on cells carrying the temperature-sensitive mutation. W3350ts recA transformants carrying plasmid pCW700 remained temperature-sensitive for growth, but ts+ cells in transformant cultures of a rec+ strain occurred approximately 100 times more frequently than did ts+ revertants in cultures of untransformed cells. The increased frequency of cells able to grow at high temperature (43°C) is attributed to recombination between the plasmid and host cell DNA. Production of ts+ cells by recombination implies that the 0.95-kb fragment in pCW700 carried part of the gene in which the temperaturesensitive mutation was located. Neidhardt et al. (15) have localized the tsn-165 mutation to the same DNA restriction fragment. The nucleotide sequence of this region reveals a single 852-nucleotide open reading frame bounded by transcriptional and translational signals (10) . In vivo and in vitro, the cloned segment produces a single protein that migrates in gels with the cellular protein (F33.4) implicated as the htpR product (15; unpublished results (20) .
